Transition metal chelator therapy--a potential treatment for Alzheimer's disease?
A defining feature of Alzheimer's disease (AD) pathology is the presence of amyloid beta known as A-beta (Abeta) within neuritic plaques of the hippocampus and neocortex of the brain. While early in vitro studies suggested that Abeta could itself be toxic to neuronal cells, recent studies have indicated that this peptide has both neurotoxic and neuroprotective properties that are modulated by the binding of transition metal ions. Transition metal ion binding was shown to modulate Abeta solubility as well as its hydrogen peroxide production, thereby providing explanations for both its trophic and toxic properties. These findings lead to the suggestion that interference with this interaction may reverse the neurotoxic properties of Abeta. More recently, in vivo and in vitro studies into the effects of transition metal chelator treatments on Abeta solubilisation and neurological function have been published. Such studies have yielded promising results, however the potential side effects of many such metal chelators may prove too great for clinical use. It is widely agreed that the ideal chelator for such interdiction would act only on those transition metals that complex with Abeta, and only at metal ion binding sites that contribute to Abeta aggregation and reactive oxygen species generation. The efficacy of metal chelators in reducing Abeta load in transgenic mouse brains demonstrates that this approach has considerable merit as a research tool and as a stimulus to develop second generation agents that can selectively prevent transition metals from binding to the Abeta peptide itself without perturbing the action of other important metal requiring biomolecules in the brain.